Cell death induced by novel procaspase-3 activators can be reduced by growth factors.
Caspase-3 is known as the key executioner caspase, activated in both the intrinsic and extrinsic apoptotic pathway, and an effector far downstream in the apoptotic cascade. Procaspase-activating compound-1 (PAC-1) and 1541 were launched as direct activators of procaspase-3 to caspase-3, and anticipated to be promising therapeutic agents for the treatment of cancer. PAC-1 has recently been evaluated in a phase I preclinical trial. However, little is known about the effect of these substances in cells. Activation of caspase-3 in whole cells may be more complicated than thought, as it is likely that this key protease is tightly regulated both in development and apoptosis. In this study, we investigated the effect of epidermal growth factor (EGF) on PAC-1-induced caspase-3 activity and cell death. We show that EGF can block caspase-3 activity generated by PAC-1, and protect both PC12 cells and primary cerebellar granule neurons against PAC-1-induced death. Similar results were obtained with 1541. Both substances reduced cellular p-ERK levels. Crosstalk between caspase-3 and growth factor signaling pathways may present a challenge for the use of such caspase-3-activating substances in cancer therapy, since aberrant growth factor signaling is frequently seen in malignant cells. This study adds important knowledge about cellular effects of procaspase-3 activators like PAC-1 and 1541. Effects mediated by these substances may also contribute to the understanding of caspase signaling in cells.